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(57) ABSTRACT 

A capsule endoscope captures an image from an imaging ?eld 
as it travels through a tract of a patient and, at the same time, 
measures subject distances to multiple points in the imaging 
?eld. The capsule endoscope sends the captured image and 
information on the multi-point distances Wirelessly to a data 
transceiver that the patient carries about. With reference to the 
multi-point distance information, a check Zone of a limited 
distance range is determined in the imaging ?eld, and the 

(73) Assignee: FUJIFILM Corporation’ Tokyo check Zone is divided into small blocks. Image characteristic 
(JP) values are extracted from image data of each individual small 

block, and compared With the image characteristic values of 
. other small blocks, to examine similarity between the small 

(21) Appl' NO" 12/406,383 blocks. Those small blocks Which are less similar to other 
small blocks are considered to constitute an area of concern, 

(22) Filed: Mar. 18, 2009 such as a lesion. 
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CAPSULE ENDOSCOPY SYSTEM AND 
METHOD OF CONTROLLING OPERATION 

OF CAPSULE ENDOSCOPE 

FIELD OF THE INVENTION 

[0001] The present invention relates to a capsule endoscopy 
system for making medical diagnoses by means of endo 
scopic images captured by a capsule endoscope. The present 
invention relates also to a method of controlling operation of 
the capsule endoscope. 

BACKGROUND OF THE INVENTION 

[0002] Endoscopy With a capsule endoscope has recently 
been put into practical use. The capsule endoscope has its 
components, including an imaging device and an illumination 
light source, integrated into a micro capsule. A patient ?rst 
sWalloWs the capsule endoscope so that the imaging device 
captures images from interior of the patient, i.e. internal sur 
faces of patient’s tracts, While the light source is illuminating 
those surfaces. Image data captured by the imaging device is 
transmitted as a radio signal to a receiver that the patient 
carries about. The image data is sequentially recorded on a 
storage medium like a ?ash memory, Which is provided in the 
receiver. During or after the endoscopy, the image data is 
transmitted to an information managing apparatus like a 
Workstation, Where endoscopic images are displayed on a 
monitor for the sake of image interpretation and diagnosis. 
[0003] The capsule endoscope captures images a given 
number of times per unit time, eg at a frame rate of 2 fps 
(frame per second). Since the capsule endoscope takes more 
than eight hours or so to complete capturing the images from 
each patient, the volume of the image data that have been 
taken and stored in the receiver gets huge at the end of each 
session of the endoscopy. So it takes a very long time and 
consumes much labor for the doctor to interpret all of the 
captured endoscopic images for the sake of diagnosis. For this 
reason, there has been a demand for reducing such images 
that are unnecessary for the diagnosis to the minimum, While 
capturing as many images from an important site for the 
diagnosis as possible. To meet the demand, such a capsule 
endoscope has been suggested that captures images accord 
ing to a predetermined time schedule, for example, in JPA 
2005-193066. 
[0004] The above-mentioned prior art discloses an 
example, Wherein the capsule endoscope raises the frame rate 
as it goes through an area of concern, like Where there is a 
lesion, and loWers the frame rate after it goes past the area of 
concern. HoWever, this prior art does not specify any concrete 
device for determining the area of concern, so it is still di?i 
cult to interpret the captured images in detail With respect to 
the area of concern. 

[0005] In order to determine the area of concern, it may for 
example be possible to compare present information that the 
capsule endoscope obtains at present from the patient With 
past information on the patient. The present information may 
include endoscopic images and positional information on the 
positions Where these images Were taken, Whereas the past 
information may be information on a past diagnosis for the 
patient, including an image of an area of concern and infor 
mation on the position of the area of concern. Instead of the 
past information on the patient, it is possible to compare the 
present information With general information on medical 
cases, such as an image exemplar representative of a case of 
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disease, to determine an area of concern. This method is 
applicable to a patient Who gets the endoscopy for the ?rst 
time. 
[0006] Because the above-described methods of determin 
ing the area of concern need the information on the past 
diagnoses or on general cases, it is impossible to determine 
the area of concern Without such information. Even if there is 
the diagnostic information or the general case information, if 
the information Was obtained by a different kind of endo scope 
from the presently used endoscope, the difference betWeen 
the endoscopes can induce such a problem that images taken 
at the same portion by the present endoscope and the other 
kind of endoscope have different features from each other. In 
that case, it is hard to determine the area of concern exactly. 
[0007] Moreover, since the general case information or 
images are representative data sorted out from an enormous 
database built up through many diagnoses done in the past, an 
individual endoscopic image taken from a lesion of a patient 
is not alWays similar to the case image representative of the 
corresponding case. If the endoscopic images taken from the 
lesion of the patient are not similar to the corresponding case 
image, it is impossible to identify the lesion as an area of 
concern. 

SUMMARY OF THE INVENTION 

[0008] In vieW of the foregoing, a primary object of the 
present invention is to provide a capsule endoscopy system 
using a capsule endoscope and a method of controlling opera 
tion of the capsule endoscope, Whereby an area of concern 
that may contain a lesion or the like is determined exactly 
Without the need for the diagnostic information or the general 
case information. 

[0009] A capsule endoscopy system of the present inven 
tion comprises a judging device that analyZes each endo 
scopic image immediately after it is obtained by an imaging 
device of a capsule endoscope, to judge by the result of 
analysis Whether the endoscopic image contains any area of 
concern that has different image characteristics from sur 
rounding areas. The judging device is mounted at least in one 
of the capsule endoscope, a portable apparatus and an infor 
mation managing apparatus, Wherein the capsule endoscope 
is sWalloWed by a test body, captures endoscopic images of 
internal portions of the test body through the imaging device, 
and sends the endoscopic images Wirelessly. The portable 
apparatus is carried about by the test body, and receives the 
endoscopic images from the capsule endoscope and stores the 
received endoscopic images. The information managing 
apparatus stores and manages the endoscopic images that are 
transferred from the portable apparatus. 
[0010] Preferably, the capsule endoscopy system of the 
present invention further comprises a control command gen 
erator for generating control commands for controlling 
operations of respective members of the capsule endoscope 
on the basis of a result of the judgment by the judging device, 
and an operation controller mounted in the capsule endo 
scope, for controlling operations of the respective members 
of the capsule endoscope in accordance With the control com 
mands. The control command generator is mounted at least in 
one of the capsule endoscope, the portable apparatus and the 
information managing apparatus. 
[0011] According to a preferred embodiment, the judging 
device divides each endoscopic image into a plurality of 
segments, examines similarity among these segments, and 
judges that an area of concern exists in the endoscopic image 
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When there are some segments that bear relatively loW simi 
larities to other segments of the endoscopic image. The judg 
ing device detects image characteristic values from the 
respective segments, calculates differences in the image char 
acteristic values betWeen the respective segments, and esti 
mates the similarity betWeen the segments by comparing the 
calculated differences With predetermined threshold values. 
[0012] According to another preferred embodiment, the 
judging device examines similarity betWeen the latest endo 
scopic image obtained from the capsule endoscope and the 
preceding image obtained immediately before from the cap 
sule endoscope. The judging device judges that an area of 
concern exists in the latest endoscopic image if the latest 
endoscopic image is not similar to the preceding image and 
the judging device has judged that no area of concern exits in 
the preceding image, or if the latest endoscopic image is 
similar to the preceding image and the judging device has 
judged an area of concern exits in the preceding image. 
[0013] To estimate similarity betWeen the segments of the 
latest endoscopic image and corresponding segments of the 
preceding image Preferably, the judging device preferably 
divides each endoscopic image into a plurality of segments, 
and judges that the latest endoscopic image is not similar to 
the preceding image When there are some segments that bear 
relatively loW similarities to the corresponding segments of 
the preceding image. More preferably, the judging device 
detects image characteristic values from the respective seg 
ments of the latest and preceding endoscopic images, calcu 
lates differences in the image characteristic values betWeen 
each individual segment of the latest endoscopic image and 
the corresponding segment of the preceding image, and esti 
mates the similarity betWeen each couple of the correspond 
ing segments of the latest and preceding images by comparing 
the calculated differences With predetermined threshold val 
ues. 

[0014] According to another preferred embodiment, the 
capsule endoscope comprises a multi-point ranging device 
for measuring distances from the capsule endoscope to a 
plurality of points of a subject in a present imaging ?eld of the 
imaging device, and the judging device executes a cropping 
process for cutting a Zone of a limited subject distance range 
out of each endoscopic image on the basis of the distances 
measured by the multi-point ranging device, and analyZes 
image data of the Zone of the endoscopic image to judge 
Whether any area of concern exits in the Zone. 

[0015] According to a further preferred embodiment, the 
control command generating device generates a ?rst control 
command for driving the capsule endoscope in a regular 
imaging mode When the judging device judges that no area of 
concern exits, Whereas the control command generating 
device generates a second control command for driving the 
capsule endoscope in a special imaging mode When the judg 
ing device judges that an area of concern exits, so the capsule 
endoscope may capture detailed images of the area of concern 
in the special mode. 
[0016] The capsule endoscope of the capsule endoscopy 
system of the present invention may comprise at least tWo 
imaging devices facing different directions from each other 
and a direction sensor for detecting attitude and traveling 
direction of the capsule endoscope. In this embodiment, the 
control command generator determines respective facing 
directions of the imaging devices on the basis of the detected 
attitude and traveling direction of the capsule endoscope, and 
generates a control command for driving a forWard one of the 
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imaging devices, Which presently faces forWard in the trav 
eling direction, in a regular imaging mode. When the judging 
device judges that an area of concern exits in an endoscopic 
image as captured by the forWard imaging device, the control 
command generator generates a second control command for 
driving at least one of other imaging devices than the forWard 
imaging device in a special imaging mode for capturing 
detailed images of the area of concern. 
[0017] A method of controlling operations of a capsule 
endoscope that is sWalloWed by a test body, to capture endo 
scopic images of internal portions of the test body and output 
the endoscopic images Wirelessly, Wherein the method com 
prising steps of: 
[0018] analyZing each endoscopic image immediately after 
it is obtained by the capsule endoscope; 
[0019] judging by a result obtained by the analyZing step 
Whether the endoscopic image contains any area of concern 
that has different image characteristics from surrounding 
areas; 
[0020] generating control commands for controlling opera 
tions of respective members of the capsule endoscope on the 
basis of a result of the judging step; and 
[0021] controlling operations of the respective members of 
the capsule endoscope in accordance With the control com 
mands. 
[0022] According to the present invention, since an area of 
concern, such as a lesion, generally has different features 
from its surrounding area, the endoscopic image itself is 
analyZed each time it is captured by the capsule endoscope, 
and the judgment about the presence of any area of concern is 
made merely by the result of analysis of the endoscopic image 
itself, Without the need for the past diagnostic information on 
the patient or the case information on the general cases. Since 
the area of concern is determined in a real time fashion during 
the capsule endoscopy, it is possible to capture detailed 
images of the area of concern by sWitching the capsule endo 
scope to the special imaging mode as soon as the area of 
concern is discovered. Moreover, it comes to be possible to 
identify such a lesion that is not similar to the case informa 
tion. Because the present invention does not need the diag 
nostic information or the case information, it is also unnec 
essary to consider differences betWeen the capsule 
endoscopes used for obtaining the diagnostic information or 
the case information, on one hand, and the capsule endoscope 
used for the present endoscopy. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] The above and other objects and advantages of the 
present invention Will be more apparent from the folloWing 
detailed description of the preferred embodiments When read 
in connection With the accompanied draWings, Wherein like 
reference numerals designate like or corresponding parts 
throughout the several vieWs, and Wherein: 
[0024] FIG. 1 is a schematic diagram illustrating a capsule 
endoscopy system according to an embodiment of the present 
invention; 
[0025] FIG. 2 is a sectional vieW illustrating an interior of a 
capsule endoscope of the capsule endoscopy system; 
[0026] FIG. 3 is an explanatory diagram illustrating a 
multi-point ranging process for ranging an imaging ?eld; 
[0027] FIG. 4 is a block diagram illustrating an electric 
structure of the capsule endoscope; 
[0028] FIG. 5 is a block diagram illustrating an electric 
structure of a data transceiver; 
































